The paper presents some interesting data and findings on the study of the perfor mance of the cardiovascular system in longliving individuals aged over 90. In this case, highland area individuals of this class are compared with those in flatland areas.
Introduction
Gerontology focuses its attention to studies on the phenomena of longevity at all levels: from life conditions and environment up to and including physiology of a human organism [1] [2] [3] [4] [5] . Nevertheless there are no unambiguous conclusions on an understanding what might be the cause for the longevity phenomenon. It can be explained by the fact that until now medicine does not have any clear-cut criteria applicable to the performance of a healthy human orga nism. Thus, when examining athletes, characteristics of their physiological conditioning states, to a greater extent, may be interpreted as significant pathology cases. In other words, we have to state that at the present no well-defined definitions to describe the boundary between the norm and pathology are available. As opposed to other existing methods, it is just cardiometry that is capable of accurately identifying the boundaries of the norm and pathology. To meet the challenge, the developers of the cardiometric technology arrived at an original idea to examine two different cohorts of long-living individuals and obtain new data which could interpret the phenomenon of longevity in a new way [6] [7] [8] [9] [10] . The aim of our studies was to confirm the unique informative capabilities of cardiometry, when examining age-associated changes in long-living persons.
Materials and methods
Individuals aged 90 to 100 years have been examined by us as follows: one group of them lived in a mountain region, 1200 m above sea level, in Costa-Rica, and another group covered long-livers in flatlands in the South of Russia. To carry out the comparative studies, the following most informative parameters have been analyzed by us: 1. Metabolic processes in cardiac muscles: lactate, phosphocreatine and oxygen concentration parameters (in conventional units). 2. Hemodynamics: SV (stroke volume) percentage of the early diastole PV1 volume; parameter RV1 in %. PV1 is the volume of blood entering the heart ventricle in the early diastole (ml); PV2 is the volume of blood entering the heart ventricle in the atrial systole (ml); PV5 is pumping function of the aorta (ml). 3. System indicator: stress index by R.M. Baevsky. An important aspect is the measurement of the above listed parameters during the orthostatic test. All the measured data have been summa-rized in a table given below herein (see Table 1 ). The paper presents the relevant cardiometric ECG and Rheographic records. In total, 8 long-living persons have been covered by the studies. Results of examination of long-living individuals with the use of cardiometric technology Taking into account the fact that classical cardiology cannot provide a comparative analysis of any age-related changes in a healthy heart, we offer fresh cardiometric criteria which are capable of revealing new, previously unknown, dynamics of age-related changes in the performance of the cardiovascular system in human subjects. Table 1 below herein contains examination data obtained in our above mentioned studies on the heart performance covering the long-liver cohorts. Figures 1 to 8 given below in the paper display some recoded ECG and Rheo curves which have been used as the main sources of the analyzed information pertaining to the comparison studies. Upon analysis of the above mentioned cardiometric data, it has been found that no common pronounced problem of aging is available in the examined cohorts of the long-living individuals. A reduced coronary blood flow was detected in three long-livers. A decreased level of oxygen concentration in blood was identified in two individuals of the said class. Other parameters should be treated as individual peculiarities for each of the examined persons.
It should be noticed that the comparative analysis of Costa-Rican long-living subjects, who live in the regions 1200 m above sea level, and the Russian long-livers from Russian flatlands is worthy of being discussed.
So, the highland long-living persons show a dilation of the aorta. It should be attributed to hypoxia, a consequence of which is an increased carbon dioxide level in the organism that results in the dilation of blood vessels. It leads to a disbalance in hemodynamics, especially under physical loads. Evidence supporting this fact is demonstrated in Table 1 given above herein. Actually, observed is insufficiency of blood filling in the aorta that produces a deficit in the coronary blood flow.
Conclusions
1. The amplitude of cardiac muscle contraction reduces with age. It is related to a depletion of the total ATP energy resources in general. 2. The detected changes in the performance of the cardiovascular system of the long-living subjects show their individual peculiarities.
3. It has been found that the primary cause of hemodynamic changes in the long-livers is abnormal respiration which is responsible for alterations in the balance between oxygen and carbon dioxide in blood. 4. All other changes detected in the studies should not be classified as those age-related, since they are also often reported for middle-aged individuals. 5. The cardiometric technology makes possible to issue the proper recommendations on how to maintain the cardiovascular system in a healthy state for a long period of life that may be used as useful strategy to prolong a healthy life.
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